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about the centre from which the grains are absent as will result in the least analytical complexity.
It would seem at first sight that the greatest simplicity would be secured by assuming that the grains were removed from a spherical space. But in that case it at once appears that the inward radial displacement would extend to the centre of the sphere. And it also appears (Art. 207) that the contraction sti-ains as the centre was approached would be such that instability would come in, and the arrangement near the centre would revert to some more nearly normal piling, forming a nucleus of grains in normal piling without dilatation. In this case the dilatation would commence in the grains outside tlie spherical nucleus, there being a spherical shell of grains in abnormal piling constituting a broken joint between the nucleus and the medium outside, which, although strained inwards, would still be such that the grains had not changed their neighbourhood. Thus ib appears that the abstraction of grains from a spherical space would not entail that this strained normal piling would reach the centre.
The arrangement instituted as a result of this abstraction from a spherical space seems most natural and, with a little modification, such arrangement presents the least .analytical difficulty.
If we adopt the nucleus in an exaggerated form and the spherical shell of grains in abnormal piling, no matter how thin, also take ?-, for the radius of the singular surface which is somewhere within the spherical shell of grains in abnormal piling, since the volume of grains absent is 47r?-n"/3 which volume as a spherical shell of radius ra would have a thickness approximating to ?'o8/3?'i2, we have as an expression for the inward radial displacement of the grains in strained normal piling which are adjacent to the singular surface
.(335).
Then since this is the greatest possible radial displacement, and being adjacent to the singular surface is independent of dilatation, the contraction strain, owing to the displacement, would be the largest contraction strain possible. Whence, if this is small, all the contraction strains will be very small, and as the dilatations aro equal to the contraction strains, though of opposite sign, the dilatation would be very small, and by Art. 207 the coefficients of dilatation would approximate to unity.
In order to show that the contraction strains at the singular surface resulting from radial displacement
IL. 3V
would be very small;  let the outer circle  (Fig. 4A)  represent a section shown, the condition of virtual, veilocitieis can be Hutiafieel to any degree! of approximation in bho medium with relative motion, .siioh medium has to any elegreie of approximation ull the propwbieiH of the K.                                                                                                    13 K J).ns, but does depend on the rotational displacement of the grains about some axis.
